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CM*^6] r::^dt^'\)-y^ytpmmmm:^:^7'JV^{p^<t%o. 1% 
y^yic^ ^yWLV-x,7s7'j\/, 

X ^5? > ^ > ® M^i^yb^ & ^ If :n S t> ^ ?t li-?- Jl® T :^ iJf ^ > ^ > 
Clt^^ 10] y A- if CandidaM<3D^#fi5{5® U if, Chromobac 
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1 oia^<z)^^„ 

o 

m^^mi 3] 7K:^5•$r^^^t-SCli:Sr#m^:"rs»^3®8^v^L»^3^1 
2|B^®;^^„ 

1 4 ] ;!Ki>^iD*j5)WM^filC^ L/ 0 . 5 w/w;?,> P> 2 0 w/w%T*^S 
[0 0 0 1] 
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#2 0 0 2 — 1 2 8 9 8 9 



[0 0 0 2] 
[0 0 0 3] 

[^bi] 




o 



[0 0 0 4] 

a 

[0 0 0 5] 
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ym> EPA, DHA;feifc?):^^BIIS^x^^;i/0S'^^i:tT#^i-s. tfe 

V^S (tfeiSi:!!^, Vol.27, No.3 , 38-40 (1992). it^lL^m* Vol.28, No. 4, 
219-227 (1990)) . a::;^-5^;i/MT:^^f ^"^-^^^ S:#-5^^{C-o V^T%V^ < 
:3^^*<<i5:^$tlTVN-S<, -r^fet)-^, U A--^5:M^^lbfeTX^=3r1^>5^>2::;R 

(4tgl¥l 1-290094) , A';i/^^>^xx 
'r}\^mt^^mm (4tgg^i-2 0 2 2 6 1) %^a^s^lTv^s„ A::^y 

ym. 'yt?^)ymrjtE<D^mmmm:s:-7.^A^K'D\^x\%-^^m(Dmm'^mm\z^ 

^BIJKMxx■5^;I/^cov^T^i^^o#^e®Hrlg^£^ia^|^$tlTv^s;^)Ht;'^%i:bT 

^i#^StlTV^:feV^ (Comp. Biochem. Physiol., B: Comp.Biochem. (1987), 86 
B(3), 587-591) . * fe3*ie)®XX>>n/|®li>ffc^e«flC%SmaiC=fe-^^$tlfe 

[0 0 0 6] 

3&^lgv%rx^dp-9->^>®tf»^liJK^x:;^T';b&if^«^^i:bTii^f S, 
[0 0 0 7] 
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[0 00 8]. 
[0 0 0 9] 

[0 0 10] 

it\>}^iiifimm^mm:thxmj^^n^uf)\ r7.it^^y^yxpmmm:^:^^ji 
^^mt^mmm\twm.^thx^^^^im<Dr:^9^-^y^ymizitmhxmam, 
Mmmm^^mKmtir=.r:^^^'\}-y^y(Di^mmt.vx:k^. ^^a^in 

vym {"rijym) . (Ff'^ij^m) t-^So 

[0011] 
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4#2 0 0 2— 1 2 8 9 8 9 

[0 0 12] 

(1) 3::7.-5^;v>fbM/S 

1 2(Dit^(7)|g^aiJKf^T*^'5„ 
[0 0 13] 

ril3?>«^e)tlTV>S, 1-2 9 0 0 9 4^Cg§^S^lTV^S^^£^C^V^T 

t»T:^^dr-9->^>x:;^-5^;i/tir<^f>*a)7KtS- (0.02-0. S:ilI;tT^^$ ti 
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[0 0 14] 



(^1 ) s.i&mm^^ti.xfs>±^^^ 



C8^ MOT 



C8^ MOT 



2 
5 

7.5 
10 
15 



0 



nd nd 

4.9 nd 

6.0 nd 

3. 5 3. 4 

4. 0 3. 5 
3. 4 3. 3 

3. 1 2. 0 



nd nd 

nd nd 

1.4 1.0 

4.0 11.4 

4.1 16.5 
3,4 16.5 
1.7 10.5 



[0 0 15] 

s^mfs^ & ^mmmm hvwt^j k (mcd ic-f^^-r Tfcrfo'-^M^it^t- r t 

[0 0 16] 
[0 0 17] 

h y ^U-feU K&Mv^fcU>'1--if(7)x:;^5^;P'fb;£/;S:^j:^6!^i:■r'5r:^^=^i^>^ 
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(3) <i6®rxt$t^'9->^>'xx'r;vt(Z)x:x>5^;p^^^lS; 

(#ia¥l 1-290094) (D-:^mt. al:;^'r;Hb$*lTV^;5:v^5SI 

(#I3¥1 1 - 2 9 0 0 9 40D:;^^li^>^x::^'r>n/^*tlcS e>CfllflS^*^xx 
[001 8 ] 

s r ic J: y . ^mmmm'^ J xj^^^^/i/-^ s;x>^7^;i/Ma) t x 
x:;^'r-n/3&^e>T:5«.^f'3pij->5^>:r^^i5t>^JE>^x:;^5^>n/ (rx^J^iJ-^f^^*^ 

[0 0 19] 

fi&<Z)r:^^^'9->5^>xx-5^;i/i:®xx-5^;i/5Sm;K/^^<^^-^%> U^'i-if^^ 

a 

[0 0 2 0] 

•9- > ^ > ^i3i^ma)^«^5^>^ ^ 4x s % 0) ^ ^ T ^ :«»^ ej f* m 1/ % ® $> 

c!:ne>»M5&ofeSil®;R^fllft&mx::^5^;i/(Z)M^i© (=E/x;^-r;w S^x 

MVNTfe. i^gg^l 1 - 2 9 0 0 9 4®;5'S^?:MV'»5lSy^ :S^BI1»^ ifi^flM 
JKfM®M-^i^'x>c.-r;i/#;:«)^T?^<5lci®^'f, $ e>lcM^C-^*4xS i^xx-5^;i/#: 
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0 0 2 — 1 2 8 9 8 9 

[0 0 2 1] 
[0 0 2 2] 

[0 0 2 3] 
[0 0 2 4] 

[^^©Hii®?^^] 

[0 0 2 5] 

Jf^ODUA'-- ^ m^lt. Candida rngosafi^fS® U (ifeifilMm 
: U;N°-^OF;&if) , Candida rugosafi^f^O U A'-if (i&i^ilS (^) : 
y /1-'^IIY;&2f) , Candida rugosafijj^® y A--€ (5cSFx>if^A iRro 
i& : y/l-ifAY rr-ryj 30G;&H) > Candida antarcticaffijl^® y 71--^ (7 
5j?>f h y - (I*) : Novozym435^ if ) ) , ChromobacteriumM^ISt 

^^fi5f^®yA — if Chromobacterium viscosumfi5f5(Z)y A— -^^ ^li-ffc 

fRXm l^m^- y^-'^AC^if} . AlcaligenesM<^)IS^4&ft5j^®y A' 

-•e Alcaligenes sp. ©3(^0 y A--^ (i&iBSM^ m) : y A' 
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j; o T r X iJt ^ if > ^ > ttimHia&^^ y X 5^ ;v =fe b < » T X ^ ^ 

n -7 h ^ 9 7 -f - ic 5 ^ A« If e> ti S o 
[0 0 2 6] 

^^^:3lly^^ -7^ (1 9 8 5^) , Hig/t-r^r U :^ia^mA-f 

it^)r^^-^^7.7'h.m^mm^^m^Mxit^mm^ (19 9 0^) ) &fflv^5 



JBiEilt 2003-3042012 



4^2 00 2- 128989 



-e^y, x:;^5^;HbbTVASHIJKfm=feM^®HIJtem<^m-^^i?^S3^)^^M 

'^i^>^>fllfiEf®ex;^5^;I/%2SMJSi^Jl?B-^L/TMv^S i: 
[0 0 2 7] 

5^flli»^A^II*bv^. :ft#;fi&^cv^^«. ?!j:/U;i/m, 3!j::^y>^, ^i^U^m*^ 

iibT hU^U-feU K^^tiJe^^CDxx^>n/<Z)?^MS:i:o^fllJKf^%^e>r2iA^ 
0 T n - >n/x X -5^;i/)b^^if ^ s o 

[0 0 2 8] 
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/ ^mol'- 30000 u/zimoK t b < lj;lOOO'-'30000u//tmol-efe U . 100 u/^ 
mMTX ^ ^-9- > il 1" S^-a-liSOOOO u / A* mol j; y # < ^ffl b T 

[0 0 2 9] 

T ;i/ n - ;vx 5^;i/Mtfi^fllfl3&m® ^ . HIJK^J^«*^34>^M^ b h 

iC*fbT^;i/it-e30'-10,000'^T*fey> b<tt30~3,500'fgT'^-5. 
m-ir, 5iJllMm^©TX^t^i?->^>lC^bT^/I/lil*ei0~3,000^T'&»J, «^ 
* b < 1*30— 1,000^ 
[0 0 3 0] 

v>. _tllBfll^J:y^v^«■^, ^bv>^i^<Di^±*^M«)-r. r::^^^■^^>^>a^ 

[0 0 3 1] 



ffiliEiff 2003-3042012 



#2 002—128989 



[0 0 3 2] 

[0 0 3 3] 

U 7^ - -gH 1)5 tc j3 t-j- 5 7K:j»^jiPa 

[0 0 3 4] 
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[0 0 3 5] 

if S: 51 ^® :i -r r il ^ < It VNltX^-e T ^ i5f ^iJ- > 5^ ;y ® *^fllJKrMxx-5^ 
[0 0 3 6] 

[0 0 3 7] 
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So z.i[\.hmmi^wsm^^-t^r7.9^-^y^yy^^m.'^tHWL^mmi^K:r.7.^ 

[0 0 3 8] 

tiT v> S 7 T :7 ^ T-fem-^^-?- h 3 5t; ^-fe^lc-^S tiS r:^ ^ 

l^C-e^^o Z,(Dtc^. r:K^^^y^y^.m^'^m:r.7.^}\,^:^m'm\%y7y 

[0 0 3 9] 
[0 0 4 0] 

±mr7.9^'^y^y^mmmm:^7.7'jf\^^mmm\t.*Ji^m^)^^x. WixV^mo^ 

y-feUhm jJfU^U-feU >JilflSmM. V->H^^ti^HIJKfm3:X7^;i/Sli (XA-^'^l? 

) , zymm<Dmmm=-y(^'rJv4(^<D^^^ym^m^^x:^iyt/'f'y. mmmkiyty 
mmik&mnthX(D^m 
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. [0 0 4 1] 

mmcp^Tx^t1ks,m%im^mmhxmnh. ?Lfli#ict- s :::iif)^x^^o 
:^^m^mx^i^^tix\^^iMM,mm.imthx\,t. m^m^ej ^*v±v \^m. 

[0 0 4 2] 
[0 0 4 3] 

[^liM] 
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^JhttT-fe h> • X^ y-;i'M?t20ml (T-fe (V/V) 
[0 0 4 4] 

^m) o 

[0 0 4 5] 
g) x2.5 

mmmi ryf.^^-^yf-yyt^ dtymi?:^:>^'rJi<Dit^^!^ 

nMM.it :^'f-]^y (2 0ml) tp<DT:^ii^^y'^y (9 9 5. .2mg, 1. 
6 7mmo D^^X^mmi- [3- it^ :/^^;ir ^ J ) ^n\£M -3-X^ 
}Vi3)\/^P>( ^ \^ iWSC ' HC I) (1. 2 8 6. 6 8 mmo 1) 
IC, T;i/rf>^?^T^^a'e::ti'^?>iK (0. 73 g, 5. 06mmol) i3^Xf 
4- (2;?>tf-;i/T^ /) \^Vi^y (DMAP) (21 8. 7mg, 1. 79mm 

o 1) ^in^feo 

[0 0 4 6] 

19^1^^, mfss^m-^m^mm^j^^ji^ (2oomi) ic^ro, lumm d 

1 7 flSiaE# 2003-3042012 
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0 0ml) . mmmm7i<>mi- h U ^^^Ti^mWC ( l O O m l ) fe^tJ^^^:^S:?K ( 
10 0ml) -^m^kWiWhtcio 
[0 0 4 7] 

y-ys^e<r^y (1 : 1, V/V) 1 OmlJC^Pb, (1 7 5 g) & 

m^-5^il^Cj:»J, i^^x5^;V-/\^'9*> (1:2, V/V) j: U T:?^i5t 
^>y}'i^^>Mi^^^:^7^;^®Bt^^^®?^^ (1. 2 7g. 9 0%) $:#fea 

^H-NMR : 8 (TMS) 0. 88 (t, 6H, J = 7Hz), 1.2 0-1 
. 4 5 (m, 1 6H) , 1. 2 2 (s, 6 H) , 1. 3 5 (s. 6 H) , 1. 6 
5-1. 7 5 (m, 4H) , 1. 9 0 (s> 6 H) , 1. 9 5 -2. 1 (m, 4 
H), 1. 99 (s, 6H), 2. 00 (s, 6H), 2. 35-2. 55 (m 
, 4H), 5. 53 (dd, 2H, J = 6Hz, 14Hz), 6. 15-6. 7 
(m, 1 4 H) o 

mm^it:^'^^yy (2 0ml) cf3®T>^^^#'9->^> (9 7 6.. 2mg, 1. 
6 4mmo 1) 33J:OTSC - HCl (0. 48g, 2. 50mmol) (Df^W. 
tC, r)Vziy%myMUX*yt^ (0. 2 7g, 1. 8 7mmol) fej:tJf 

DMAP (10 7. 5mg, 0. 8 8mmol) '^M^'^o 
[0 0 4 8] 

1 smm^. Ki^m^m^M^t^^uy (2 50 mi) ic^^ru im^^ ( 
1 0 0 m 1 ) , m^Mmyi^mi- h u atk^ik ( 1 0 0 m 1 ) ia^x^mm-kMyi^ 
( 1 0 0 m 1 ) -ensri^cSfe^ b feo 

[0 0 4 9] 

(2 : 1, V/V) 1 5ml JC^g^L, tyV:fJ^Ay (2 5 0 g) ^ 



milE# 2003-3042012 



#2 002 — 128989 



ffi-rszi^tcJcy, i^^x^;v-/\dpiJ-> (i : 2, v/v) ± yyj^df '^riJ-^ 

^>:r^^>^S^x>^-5^;V0DBt#l&©?^i^ (3 0 4. 2mg. 2 2%) i^H 
x^;V-/\dri?-> (1 : 1. V/V) j: U ^ ^ tJt ^ x:;?. 

T-;KZ>Btl^'fe©3^ifef (3 7 7. 3mg, 3 2%) ^#fco 

^H-NMR: 8 (TMS) 0.. 89 (t, 3 H, J = 7Hz) , 1. 20-1 
. 45 (m, 8H), 1. 21 (s, 3H). 1. 22 (s, 3H). 1. 32 
(s, 3H), 1. 35 (s, 3H)> 1. 65-1. 75 (m, 2H), 1, 
81 (dd, 1 H, J=13Hz, 13Hz), 1. 90 (s, 3 H) , 1. 9 
4 (s, 3H) , 1. 95-2. 1 (m, 2 H) , 1. 99 (s, 6 H) , 2. 
00 (s, 6H) . 2. 15 (dd, IH, J = 6Hz, 13Hz). 2. 35 
-2. 5 5 (m, 2H) , 3. 67 (d, 1 H, J = 2Hz),'4. 32 (d d 
d, IH, J = 2Hz, 6Hz, 13Hz) , 5. 53 (d d, 1 H, J = 6H 
z, 14Hz), 6. 15-6. 75 (m, 14H)„ 

Sg3tM2i:l^^tCbT, TTs^^-^yJ-y {2 0 , eg, 34. Smmol) 
, WSC-HCl (14. 9g, 77. 7mmo 1) , "f^y^ (9 . 8 g, 5 
6. 9mmol) fe<l:tJ«DMAP (2. 8 g. 22. 9mmol) JcUTX^dp 
'^y^y^ijymV:^7s'r)\^o>m^^m^^ ill ' 5g, 5 6 %) ^.fctJfTX 
i5fdpiJ->^>7=55?>^^>'XX'5^;i/®Bt3^'fe©?^ife> (9 . 6g, 37%) Sr^fc 

rys9 ^"^y^yfiJ yW.^J:r,7s'r}\^ 

^H-NMR (CDC 1 3) :6 (TMS) 0. 88 (t, 6 H, J = 7Hz) 
, 1. 20-1. 45 (m, 24 H), 1. 22 (s, 6H), 1. 3 5 (s, 
6H), 1. 65-1. 75 (m, 4H), 1. 90 (s. 6H), 1. 95- 
2 . 1 (m, 4 H) , 1 . 9 9 ( s , 6 H) , 2 . 0 0 ( s\ 6 H) , 2 . 3 5 
-2. 55 (m, 4H), 5. 53 (dd, 2H, J = 6Hz, i4Hz), 6 

1 9 ffiiE4t 2003-3042012 
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. 15-6. 7 (m, 1 4 H) o 

^H-NMR (CDC 1 3) : 6 (TMS) 0. 88 (t, 3H. J = 7Hz) 
. 1. 20-1. 45 (m, 12 H), 1. 21 (s, 3H). 1. 22 (s, 
3H), 1. 32 (s, 3H) , 1. 35 (s, 3 H) , 1. 6 5-1. 7 5 ( 
m, 2H). 1. 81 (dd, IH, J = 13Hz, 13Hz). 1. 90 (s 
, 3H), 1. 95 (s. 3H), 1. 95-2. 1 (m, 2H), 1. 99 ( 
s, 6H)> 2. 00 (s, 6H) . 2. 15 (dd, 1 H, J = 6Hz, 13 
Hz), 2. 3 5-2. 5 5 (m, 2 H) , 3. 69 (bs, 1 H) , 4. 32 
(dd> IH, J = 6Hz, 14Hz). 5. 53 (d d, 1 H, J = 6Hz, 
14Hz), 6. 15-6. 75 (m, 1 4 H) „ 

iSJtMl ill^iltCL/T, rJ^^^^ri^^.^^ (3 4 8.3mg, 0.5 8 4mmo 
1),WSC-HC1 (0.46g, 2.4 0 mm 6 1) , (0.4 

6 g, 1 .7 9 mmo 1 ) feitJ^DMAP (5 7 . Omg, 0.4 6 7mmol) 
i: y r::^^=3p-9->^>A;i/^^>^s;x;^.5^;i/®Bt5^-fe©J^% (5 8 2.9mg 
, 9 3 %) ^#feo 

^H-NMR : 6 (TMS) 0. 89 (t, 6 H, J = 7Hz), 1. 20-1 
. 45 (m, 48 H), 1. 23 (s. 6H), 1. 35 (s, 6H), 1. 6 
5-1. 7 5 (m, 4H), 1. 9 1 (s, 6H), 1. 95-2. 10 (m, 
4H), 1. 99 (s» 6H), 2. 00 (s, 6H), 2. 35-2. 55 ( 
m, 4H) , 5. 54 (dd, 2 H, J = 6Hz, 14Hz), 6. 15-6. 

7 (m, 1 4 H) „ 
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^2 0 0 2 — 1 2 8 9 8 9 



m^mi nmmzhx. rx^^^yj^y O ? e. img. o.e a ommo 

1),WSC-HC1 (0.49g, 2.5 Smmo 1) . :tU^ym (0.53 
g. 1.89mmol) fej;tJ?DMAP (58.2nig. 0 . 4 7 6 mm o 1 ) i: 
»JTX^^if>^>;4-l/>f >^yx:;?.^;i/®Btl5^^&^fiJl^i^ (615.6mg, 8 
7%) &#feo 

^H-NMR : 8 (TMS) 0. 88 (t. 6H, J = 7Hz)> 1. 15-1 
. 45 (m, 40 H), 1. 23 (s, 6H), 1. 35 (s. 6H), 1. 6 
5-1. 80 (m. 4H), 1. 90 (s, 6H). 1. 95-2. 15 (m, 
12 H), 1. 99 (s, 6H), 2. 0 0 (s, 6H), 2. 35-2. 5 5 
(m, 4H) . 5.3 0-5.4 5 (m. 4 H) . 5. 54 (d d. 2 H, J = 6 
Hz, 14Hz), 6. 15-6. 7 (m, 14H)„ 

m i:55)'5'e^SCandidaM*5l^(Z)y /l-if : Lipase OF (04 

[0 0 5 0] 

-i^y^M^BUi^ (Dowex MARATHON WBA : lOOg & 

, Candida rugosaU y1--^;!fc^lK (Lipase OF 12.5%: ^mMM m) ) 8 

0ml (5,760, 000#&) lCj®Mb, ^KTT'fgjiSitTH^'fbS^ (71. Og) 

[0 0 5 1] 

16g (5,760,000#fif) ©Candida rugosa U - CB^. ^^BM . IR 
5S:fe : Lipase OF) S:80ml®^W*tC^;{)> b, -^BLCO^^TK-ejS^f bfc, jg^f 

/^-•fef^lKlClOOg (MM*) <D4^y?S^mmB&i^ (Dowex MARATHON WBA: ^ 



2 1 
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[0 0 5 2] 
[0 0 5 3] 

32g (11,520,000#&) <Z)Gandida rugosaU/^-if (S^tR, ^HM^ («) , 
IR5Si& : Lipase OF) S: 160ml ®||©;?K{C^A> -^10L0D^M7Kt?3l«f bT^o 

mmm:ym.. y^^m-^^^ti^^mmK^^x^^h. ^) ^^-^mwi^nrc. loog 

(MMS) ®-Y:t>^g|^fllS#: (Dowex MARATHON WBA : i?>?r ^ fe?!?^ 
fi#:{ClJR^3^fc. C10IJR^fi«C&^ffiT-e^«iS-^©^'flS^^ (66.7g) Sr# 
[0 0 54] 
(phenyl) 

i»:!Kffi®«i^fllS#: (Phenyl Toyopearl 650S::^y~ (M) ) lOOmlfe, Can 
dida rrxsos^^) A-^CDmmimm (Lipase OF 12.5% : i&!Bimm (**) ) 

80ml (5,760,000m&) lC^*gb. ^JETT'^J^^iirTa^-fb^^ (24.9g) 

(HP20) 

^l^ai^^tR^^fllS^ (^>f>Y>f:^>HP20:H^fl5^ iM) ) lOOg (MfiS) 
Candida rugosaU /'S--^:7K^?^ (Lipase OF ^7^, l^Mi^mmM (M) 
) 80ml (5,760,000^^) tC^Mb. W&y^m^'^-^Xm^imm (60.3g) S: 

(HPIMG) 

9 ^ ^) A^^mmm^^uw i^^^^^y^yispim-.^mit^ m) ) zsg mm 

*) Candida rugosaU A--if7fC^?g (Lipase OF 3^5^, 12.535 : i&iglMII ( 
^5^) ) 80ml (5,760,000#&) lCj®«|b, ^jEETT'fg^S'STH^'fbP^ (13.1g 
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) ^mtcL. 
(HPA25) 

Mit^ ) 25g Candida rugosa U 71 - if 7jc^?£ (Lipase OF 

12.5%: ^mmm m) ) somi (5,76g,ooo#&) jcji«gL> m&yvnm 
-^•^xm^^mm (i2.3.g) 

-fe^>r h (A-f 37nx-A°---fe;i/ : ■t-:;57^-^5^y^^' (t^) ) 43g&, Candida r 
ugosaU7N°-'eM3&f7K^?K (Lipase OF 12.5%: ^^WMM (**) ) 80«1 (5, 

760,000#&) fCjSMb, M£ET*e|g)^$ii:T®^^b^^ (45. 5g) 
[0 0 5 5] 
rm^#?*5feLipase©@^>ft:j 

BM&.^^mmt.'t?>UpAsei)^0^^^^h. -^(D—mH UrAlcaligenesM^H 
[0 0 5 6] 

16g (1,440,000#^) (Z)AlcaligenesCDU7l~if (!g&5|^, ifeiBljSa («fc) , m 
^jfe : Lipase PL) S:80mlcZ)^g:?KK:^*> U> -^SLO^M^-e^S^Bf Lfe„ mm 

^-^-•^mmziOOs (MM4) <D-(:ty^mmmUi^ (Dowex marathon WBA: ^ 

^^^itiji) ^mmi^. ^&rxnm^'f±m^imm (64.og) 

3iilr;?.i5?=3fi?->5^> (Sigma^±|g) 2msjSLXfMmmmmt.LX:i^^^ym30 
OmgS:|§-fe:^/^:^JfiiC^ofe, Z13K:CandidaMffi5f^<iDU/1--^80ing (i&Slj^^ ( 
: Lipase OF) StJIT;!. yii,30 /iL^WiMh. <fc<SS#bfe^, 45X3 
T'^^b^:«)^e);5/;S$ii:fe„ 3 B^JCZKD^?^^ il HP LCtc j:oTr>?.^ 



miS#2 0 0 3- 3042012 



4f2 00 2- 128989 



[0 0 5 7] 

mmm2 

XhViJZfVV >300mg&?i^:i/^j^Jg{Ci:ofco :iZltCCandidaM*3fe(3Dy /t- 
•^120mg (^1^^^ m) m. Lipase OF) SriUA, TKSO^LSr^iff b. 



mmmz 

^5tM 5 jc|a« b r J?. ^ >m2;aiX7^;P2m g ^tF^iiai 

ll&mi:LT:t^i5f>m300iiigS:M^:^f^>^}®K:i:ofc„ ClZLtCCandidaH^jfeCDU 

A--tf80iiig i^mmm m) m. m^^mpzse of) ^m^. Mfii^mmi. 

5 iB« b r::^ ^ =¥-9- >^ l/>f >m2;xx5^;i/2m g :a.tK h U U 
•feU KMOfllJKf^^bThU*::/'!; y>300mgS:^§^;5f^xJE{ciiofeo rzitcc 
andidaMa3|5®y7t~^80mg (ifejgijg^ (is^) fg, : Lipase OF) ^riU;^ 

, TfCSOtfLSr^^Wb, ^<mWLt:L^. 45'CT'«#b;&*'Je>Mi;5$-^fc, 3 0:^ 
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: Astax9000H) 24m g^SttJfJiillflljKfmi: bT;**^ ^ >^276mg^:|t^^'^xmJC 
ilofc„ ^13fCCandidaMfi5fe(^)U/\°— ^270mg (;^) : Li 

paseOF) ^iDx., :?K22.5A4L$:^inU i<ii#Lfc^, 45"C7?il#L«S*^e,S 



: Astax9000H) 24m g h U ^ U -fe U KMODJIII&m ^bXhU^Sy^UU >276m 
g&?|-fe:^^XiSlCi:-ofe. :iCr;tCCandidaMm3^<Z>y/^--^270mg (ifeiglMli ( 
^) : Lipase OF) SrJn^. 7ii22.5 fiL^mmL. «fc<Si^Lfc^, 45 



^mr7.^^i)-y^y (sigma^i^) 2mgj^z:^mmmmmti.xyi-^^ym3o 
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mtt> (ITOrpm) b;&;b^e>iK/S$"^feo 3 H^tC3®;KlS<e>S: il U , H P L C IC 

b y A - if® ® ^^bMT' mmh-^:^m'vmmh^m^^tv A- -^soom 

gSriO;!, 45r;7?^gi:e> (170rpm) Li^if^hBLj^-^^t:,^ BBmz:i0Kmm^ 



: Astax9000H) 24m sRXJ^MmmS^mt hXyi-^ St >^276«g&|i-fe;{f ^XJSlC 

i: o fee z: tc y /I - -^0) ®^-fbM*eia^ b b ®^>fb y /i - -^so 

*fb;to -etie>©M^ittiTX^5t^'t^>f^>23.6%. ^J:ny^^ji2.0%^ i^ni 

UliM 1 0 

35^:&^e>MmbfeT:^^^^:^-i^>5^>x>^5^;^^a)^S-^^^ (>ft?y*tSg, 
: Astax9000H) 24m gJttJ^.h y i^'y -fe 0 KMOllJKf^il bT N V iJZfV V >276m 
s^n^:ff^ :7.mK. o fco 3 ^ fc y ;^--^cd H^-ft^MT-IB^ b 3£::^S'^M^ b 
t=.m^itV /^--^SOOmg^Mx., 7K30/iL$:^;ffDb. J:<^^bfe=^, 45T;T^# 
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: Asta5c9000H) 24m g ^tJf U -fe U FM®)ilJMf^ U T h U :^ U U >276m 

g%?lfe:^f^;^|ffi{Ci:ofe» 3 3lCAlcaligenesM&5i^©U A°-if80mg (i&5giM^ 
(tt) Sg> : Lipase PL) *15/iL§:^iDL. J:<fi#bfe^, 45 

=E>^ x:;^'5^;i/4.0%. t;xj?.-r;i/tt i roOT'T &o fep 

mmmi 2 

: Astax9000H) 24m g S;tJf h U ^ U -fe U KMcDfllft&M il b T h U ^ U U >276m 

®@^<isMT'ia^L7t;&iST'M$gbfe®^^fcy7i~'^PL soomg^in^, 45-07?^ 

Whi^ffi,P>Rm^-^rcio SBmz;r.<DEm%^tV. HPLCICJ:oTTX^^ 
xx7^;n%, 2;xx-5^;i/ti 1 %jeitTT'&ofc„ 
IIKSMl 3 

•^Srg^-fbbfcH^-fb^^ : Novozym435 SOOmg 3j<-y*-f AX5;^> A> (-^) 
. ) SrinA, :?fc30^LSr|^iIIb, J:<fi#bfe=^, 45TC*^0!#b;&*^e)SiS3-& 

^bfe, -^tie>®ffi^JtliTX^5f:¥if >6^>99.0%, x>?.7";i/l.o%. yx 
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13^ b fe^^-eMSS V tc H^-fb U -^SOOng^rin^, ;!K30 /iLtL 12mlODn-/\ dfij- 

>^>64.1%, x::^-5^;i/23.9%, $^'a:>i^;i/»2.3%-efeofeo 

: AstaxGOOOH) 24m gjJttJ^ hU i^U -fe U KM<Z)fl|J©mil L/T h U jJjr^U U >276m 
g&?i-fe:«f^:7>Jfi5lC^ofco r3lC12Mlor)ii-/\:J|r'9->^|^}&llL, U/^--^®®^ 
'fbM"??|S^ b fe:&^T'MSS b fcS^-fb V /t — ^300mgi::?K30 Lii ^rtm^. J: < « 

^iir:5^t5f:^if>5^:y (sigmattss) 2m gRv^mmmmwitLx^^ V yWt ( 

C12:0) 300mgS:^i'fe:^^:;^Jg{Ct:ofc„ ©m|5g"ettT>?. 
feS^-fbU/'?— ^300mgi::?K30/iLi:S:J|I;t, M^5T'^S^MfC;&o feo H/Stt45 
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1 7 



2aM(Z)*i^flia&i? N V ^ U U K (cs.-o : N u :^;:^U U > i:CiO:o : h y 

^hU^UisU K$:i«^6«fJCl: l®^#T'Migl.. ^ll(^)TX^:¥i^■>^>>^)^e> 
2aM<Z)Ptt0g|a§^x;^<7^;i/#:<?)^^g§:=}^o^o ^Jfcfe-^, ^illT>^^:^-9->^ 
> (Sigma^fc^) 2mgS:tKh UijEj^U U >300mgi: S U :?;^U >300mgS:^t'a:^f ^ 

Lipase OF) TfcBO/iL^^tinb, <i:<^#bfc#, 45'CT'^#bJ&A^ 

3 H^lC3®;K);S:i^S:i:y, hp LCIC j;oTTXi5t^i?->^> 
©m^itSi^^bfe, •etie)©jffi^ttl»r>l^r^r-9->^>93.1%, G8^>^XX5^ 
;i/3.9%, ClO^yo:::^ 5^^1/3.0%, $;?a:>;5^;H±l%J«Tl?feofeo 



1 8 



2a^®cfj|tHIM^hy i^U-feU K (C8:0: h U ;5;^y U > ilC10:0 : hU^Jy^^ 

2il^©tfi^BiaSMx;^7^;i,#:®^^§:^^fe„ "T^fefct., ^IITX^J? ^^^.-y-^^^ 
> (SigmatfciS) 2mgS.t)f h y :;!7:^y y >300mgi: h y :j!j:;/'y >300mgS:|S-fe5!f^ 

— ^300mg&JlF;t. *30 AtLS:?^inU <fc<g|#bfe=^. 45X:i?ig2l e) b 
iS^-erfca 3 H^^lCZKDS/iSi^^i: y, HP LCiC j:oTTX^^-9->5^>0r)Ji[ 
^it§::$^^bfc„ -etl6><^)M^itttrx^^i^>^>86.7%, C8^yai>^.^;i/7. 
2%. C10^yai;^5^;i/6.1%, S;?Xy^7^;niio/ojg4nfrt'^o fc. 



1 9 



2a^®tfi^fiiJKfMhy ^5^y-fey K (C8:0: hy:;{7:;^y y >i:C10:0: hy:;?;^^ 
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>^>81.4%, C8^>^x:^5^;i/g.5%, ClO^y^ x::^5^;i/9.1%, s;n:;^7^;niio/^ 

mmm2 o 

: AstaxgoOOH) 40m g JStX:^ K U y U "fe U KMcDfl|J»m b T h U U U :y 1 . 5m 

® H^'fbMTia^ b ;fe:&^T'iiSg L tMenyl Toyopear lO^^^t y A'— ^SOOmg 
^M:^. ^5XiX'mWhi^f)'i^Rm^-^r:i. 4Hg&{CZ:(Z)HlS%S:i:y. HPLC 

mmm2 1 

jSair:^^^'!^:/^^ (Sigma:^|g) 2m gj^ttJ^ h U i^U -fe U KMCDfllH&mil b 

b r^^. V ^'^-^(Dm^^tmxmm b fc:^^T'i®^ b r=im>2om^it y yi - 

300mgS:ifII;t, 451CT'igil^ (170rpm) b^&A^ 3 B=^lC:i®H/S 

%S:i:y, HPLcic<fcoTr;^iJt=ap-ij->^:ycDM^ifc$:^:^Ofe„ -etie>©M 

^MM2 2 
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:Astax9000H) 40m gjSttJf h U i^U -fe U KMOfllJKf^i: bT h U jtyr^U U >1.5m 
IIMM2 3 

: AstaxSOOOH) 24m g jfctJJ h U ^ U -fe U K^ODBIji^fm il b T h U :i3 3^ U U > 1 .3m 
®H^'ft:MT*SB^bfe^'a"eMISbfcHPA25^fl|®^'ft;U/^— ^300i«&ill^. 45 

t;T?^#b3&*^e>Hj;5S'&fe„ 3B^^cz:®H^5^fe^$r^ y, hplcicj:oTt 
. ^>^x::^7^;i/2.9%, 2;x^5^;i/iii5mjj^TX*&ofeo 
IIMM2 4 

^ilTXiJt^l?-^^^ (Sigmat±|g) 2'm g h U ^ U -fe U KS<3DH|ji&^h b 
■ThU;i7>^Uy>1.3g$:|i^:if^X|®lC^iofe<. r 3lC;!K90^L&^iDb, J: < 

ii^ b V A - -ter® S^-fbMT'ia^ b fe:&^T'iiSg b feflPA25MflM@^'fb U 
/t— ^3ooiigSriin;t, 45r;t?^i:e> (i70rpm) b^i^^&H^SS-erfco sHMtcz: 

HPLClCj:oTT:^^:^-9->^>0M^itS::fe^ffbfco -etv 
e>0M^i:bttrx3t:^'9->^>79.8%, ^ >^ aiX7^;i/19.2%, V:iiP.7-/HtlM 

HjSSM 2 5 

:Astax9000H) 24mg:atJf h U i^U -fe U KMOfllJKr^i: bT h U ^Jj^U U >1.3ni 
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(Dm^'^m-rsmm U fc^^r-lgm L fcHPlMG:^B|®^>fb U /N--- ^SOOngSr^Ux.. 45 
^«SM2 6 

/^—eSOOmgSrSn;^, 451CT*^i:^ (170rpm) L^Q:*^ e>MiS5Si±7^:„ 3 0:^lC3 
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[0 0 5 8] 











I m 






• 






1 


2 


3 


4 


5 
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Free 
2 


Free 
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OAiXf* 
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Astax 
24 


Astax 
24 
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300 


C8TG 

300 
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300 
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C8i^ 
276 


C8TG 
276 




OF 
oil 


OF 


OF 
80 


OF 
80 


OF 
270 


OF 
270 




?=rr 


















10 


10 


10 


10 

AM 


























6.0 


13.6 


8.2 


15.3 


10.5 


25.0 






<1.0 


1.5 


<1.0 


<1.0 


<1.0 


<l.O 






94.0 


84.9 


61.1 


73.4 


42,6 


55.9 
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^3 







M M M 






7 


8 


9 


10 


1! 


12 




a!li^5(iiig) 


Free 
2 


Free 
2 


Astax 
24 


Astax 

OA 


Astax 


Astax 

Oil 




300 


C8TG 
300 


C8i^ 
276 


C8TG 
276 


C8TG 
300 


C8TG 




OF 
300 


OF 
300 


OF 
300 


OF 
300 


PL 

80i 


PL 
300 


U/^ — lf<0 
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10 


10 


5 


5 












tSiL 










21.9 
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^4 
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276 
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(C8+C10] 
600 


TG 

(CS+CIO) 






Novo435 


OF 


OF 


OF 


OF 


OF 


n- 




300 
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300 
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80 
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(%) 


10 


10 


10 


10 


60 


10 








12 


12 


12 
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(ii£iaiM) 


99.0 
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93.6 


93.1 


86.7 



ffiE# 2003-3042012 



#2002—128989 

[0 0 6 1] 



^5 





• 






m 












19 


20 


21 


22 


23 


24 


SL 




Free 


Astax 
40 


Free 
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OF 


OF 


OF 


OF 


OF 


OF 


ilL. 
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300 
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Toyoyearl 

ISii 


HP20 




HPA25 


HPA25 

In OB 
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10 
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7 
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^6 







H fiq 




25 


26 










BL 

IS. 




Astax 
40 


Astax 
40 












C8TG 
1300 


C8TG 
1300 










U/^— If 


OF 
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OF 
300 












HPIMG 
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79.5 











[0 0 6 3] 
[0 0 6 4] 

ri^CJC^t^fittSM ^?S^ Liuam^ b fe^. ^ e> :«)^ C 4?) t ^ i^'^fi (2. 1 g ) ICM 
)jsf (50mg) iir;^ ^ ^■t^>'^>;r tJ' 1 %#%-r'5M^i©Cl50 
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(50mg) sriiD^. ^hiz^ <mwm^hi^mK.vr=.a z:<om^mizmi^7h3!f>M.^h 

[0 0 6 5] 
^VU^ l.Og 

-fei^^:^ 2.4g 
?5j;i/:^^7An'i7 o.8g 

^>^U> l.Og 

MM/'^^y^ y 2.05g 

0.25g 

[0 0 6 6] 

%^mt^m^^ (30mg) SriD^T, '6im:taK:^t>tL-5i:^^y:7 h;!jyi2;i/ 
[0 0 6 7] 

s^RT mmmmm) isomg 

^-fbM (^^yn^;) : 30ing 

(if^5=->/i^U-feU > = 100/35) : 150mg 
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[0 0 6 8] 

^■9->mtC^3 0 0 g®Si;S;*^^^Ufc^*fl|&#feo 13 0t, O. 2mmHg-e4> 

' yfpmmmm::i^:^^)]^^^mt^m^'^^m-^. i^i5mr:^9^^y^yiii,xiii 
^^vnvij7.mwmmfs'hmm-^t\^i^m^t\>x\i^^rys9^^y^y u^t 

y> : Astax9000H) il, »f 0flgJ»^T?^tl-etl^/ J:t)^S^x:^5^;i/>fl:$ 

tlfeT:^^f ^-y-V^^CAsta-GS-monoesterJS j:t>'Asta-C8-diester) &MVnT. "5 

(Wister^) ICJg&P^-^bfc. ^#3.5,7,10^|S^lC:g.^ ^ h®jfittft ( 

0 2 S *i S J: -5 ic V h a ^; * MSiillilft ffi T :x :3p -9- > ^ > ic Jfc^ T . 

ti;to §e>Jc, ^■§:bfex;?.-5=-;i/#:T;^^f=^'9->^>tt3tilMT:^^^-9->^> 
ilbT«^m$tifeo 
[0 0 6 9] 

^ A^i?" >^ > X & -5 r i: ;b^Bm S tiife. 
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I 

>^y (-r^y. IKB^ : Astax9000H) t^iMHia5m*^^tl-?tl^y 
XX7^;i/ib$:i%feT>«. ^"^y^ y (Asta-CS-monoesterife j;0Asta-C8-diester) 
^Mv^T, Cltle)S:3iilMr:^a^^•^^>^>#l#-el00ag/kgCDtI-^^c*S J:e>JC 

HPLC S: m V % TM^ b fci^m :7 *?» ^ S o 
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BEST AVAILABLE COPY 

2002—128989 



[11^:^] 
1] 



H1 iam'P<07:K»d^ii->^:^mei 




Tfane (br) 



10 



[@2] 



12 §F«^i»lTLfcTX^»^-»»->^ 




10 



Time (hr) 



1 
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mm] 



1 
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#2 0 0 2 — 1 2 8 9 8 9 



m 



m m A 



mMm^ CO 0000190 4] 

1. ^M^MB 1 9 9 0# 8^130 



1 
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